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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a formed body which is not 
cracked easily by using a composite die comprising a graphite die to form a 
cavity and a die to reinforce the graphite die as a die-casting die of cast 
iron to greatly reduce the thermal load of the die and suppress generation 
of the cementite structure in the die casting. 

SOLUTION: A die for die-cast injection molding basically comprises a 
graphite die 2 and a die 3. A cavity 4 is formed to the shape of a formed 
body inside the graphite die 2, and a runner 6 to be communicated with the 
cavity 4 is provided in a mating surface of the graphite die 2. The outer 
contour of the graphite die 2 is approximately of parallelepiped. The die 3 is 
made of the metal such as steel and copper, the graphite die 2 is inserted 
therein, a recess 7 to reinforce the graphite die 2 is provided, and a runner 
9 to be communicated with the runner 6 formed in the mating surface 5 of 
the graphite die 2 is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mold which is the mold used for die casting of the cast iron which injects, carries out pressurization 
maintenance and fabricates cast iron to mold, and is used for die casting of the cast iron characterized by mold 
consisting of metal mold which backs up graphite mold and this graphite mold. 

[Claim 2] Mold with which graphite mold is used for die casting of the cast iron according to claim 1 which it comes to 
prepare in a part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mold used for die casting of cast iron. 
[0002] 

[Description of the Prior Art] Although there is a thing of various gestalten, such as a horizontal type and a vertical 
mold, in a die-casting facility, the basic configuration consists of injection equipment 1 1 and metal mold 12 like the 
vertical mold die-casting facility shown in drawingjS with a schematic diagram, and injection equipment 1 1 is equipped 
with the injection cylinder 13, a plunger 14, and the injection sleeve 15, and, as for metal mold 12, the product cavity 16 
is formed. And die casting usually carries out teeming of the molten metal 17 to the injection sleeve 15 using said 
facility, after advancing metal mold 12 to this injection sleeve 15 and setting to it, the advance drive of the plunger 14 is 
carried out, while injecting a molten metal 17 in a cavity 16, predetermined time pressurization maintenance is carried 
out, after an appropriate time, metal mold 12 is retreated, a product is taken out and die casting is performed. 
[0003] In the above-mentioned die casting, with the aluminium alloy or the Magnesium alloy, since a molten metal 17 is 
a metal with the comparatively low melting point, it has already been widely used using the metal mold 12 fabricated 
with die steel, heat-resisting steel, etc. Moreover, the CHIKUSO cast method which heats and carries out die casting of 
the alloy material (billet) to a solid-liquid coexistence temperature region is also put in practical use. However, about die 
casting using cast iron as a molten metal 17, although developed and proposed by a Japanese Patent Publication No. 52- 
No. 447 official report, JP,52- 125422, A, the Provisional-Publication-No. 53-No. 61520 official report, the Provisional- 
Publication-No. 53-No. 951 18 official report, etc., for example, it has not resulted in utilization that the thermal load to 
metal mold is large, and a life is short owing to. 

[0004] For this reason, although, as for manufacture of a cast iron casting, metal mold is partly used in the gravity 
casting of cast iron, most is a sand cast and current is a problem with very serious environmental problems, such as 
aggravation of the work environment accompanying use of molding sand, and processing of waste sand. Moreover, in 
the gravity casting using said metal mold, although an environmental problem like molding sand is solved, since it is 
casting by the molten metal, it is thought that the thermal load of metal mold is considered to be quite large, and a 
problem is in a mold life although it is not die casting to which high pressure is applied. 

[0005] On the other hand, although it is strong and is in the inclination of toughness and high-intensity-izing also in the 
cast industry, since gravity casting is a subject as mentioned above in cast iron, the needs of lightweight-izing including 
an automobile are thickness. About 3mm is the limitation of thinning, and if the light-gage casting of the thickness not 
more than it is not pressure die casting, it is difficult. However, die casting by molten iron does not result in utilization 
as mentioned above, and has quenching by metal mold with a light-gage casting technically, and the crack by thermal 
stress etc. tends to produce it. 

[0006] moreover, on the other hand, there is a proposal of the LEO cast method for injecting the cast iron slurry of a 
solid-liquid coexistence temperature region into a direct die-casting sleeve or the CHIKUSO cast method which is alike, 
and heats and carries out die casting of the cast iron material (billet) to a solid-liquid coexistence temperature region 
recently (for example, reference, such as a publication-number 5 No. -43978 official report, a publication-number 6 No. 
-106321 official report, and a publication-number 7 No. -204820 official report). Since injection of pressure die casting 
like this LEO cast method or the CHIKUSO cast method is possible at low temperature from a molten metal, it can 
mitigate the thermal load to metal mold, and attracts attention. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although injection temperature is injected at temperature lower 
than molten iron, it is 1 100 degrees C or more and an elevated temperature, and even if it makes it die casting like the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



6/23/2004 



Page 2 of 3 



LEO cast method or the CHIKUSO cast method, since it turns to high pressure up, the thermal load to metal mold is a 
problem greatly as before, since [ moreover, ] it quenches within [ other than the thermal load of this metal mold ] metal 
mold iron-cementite system coagulation — being generated - being easy - since the cementite organization where a 
degree of hardness is high generates, and it is easy to produce a crack for a die-casting product and especially quenches 
with a light-gage casting - being divided — easy — that preventive measure ~ the front face of mold goods - an 
improvement of description serves as an important technical problem. 

[0008] Then, this invention is made in order to cancel the trouble like ****, and the purpose offers the mold used for die 
casting of cast iron which controls generation of the cementite organization under die casting, and can manufacture a 
cast iron product with few cracks while being able to mitigate the thermal load to metal mold sharply. 
[0009] 

[Means for Solving the Problem] The mold used for die casting of the cast iron concerning this invention in order to 
attain the above-mentioned purpose is mold used for die casting of the cast iron which injects, carries out pressurization 
maintenance and fabricates cast iron to mold, and consists of metal mold with which mold backs up graphite mold and 
this graphite mold. 

[0010] And in the mold used for die casting of the cast iron concerning above-mentioned this invention, graphite mold 
may be formed in the part. 

[001 1] Hereafter, an operation is explained to the configuration list of this invention at a detail. Although it will be 
based also on the quality of the material of metal mold, and a gating system plan if molten iron, such as a slurry of a 
molten metal or a solid-liquid coexistence temperature region, is injected in metal mold like before, in immediately 
after, it is the skin temperature. It amounts to 400-500 degrees C or more. Therefore, temperature distribution are 
produced in metal mold, and it pulls in connection with thermal expansion, or compressive stress acts, and if they 
exceed the reinforcement of metal mold, it will result in destruction of metal mold. Moreover, a heat cycle will be 
received by generally carrying out continuous duty repeatedly, and it leads to generating of the crack by thermal fatigue. 
Usually, since metaled reinforcement falls with temperature, it is a reason which die casting of a refractory metal does 
not realize. 

[0012] This invention is a thing using the carbon material (graphite) with which a coefficient of thermal expansion is 
comparatively small, and reinforcement does not fall to the metal mold inside from which a molten metal contacts 
directly and serves as an elevated temperature as mentioned above at an elevated temperature, either. While being able 
to suppress the temperature rise (thermal load) of metal mold and being able to aim at large improvement in a life by 
this Quenching of die molten iron injected by the cavity is eased, and generation of the cementite organization under die 
casting is controlled, and can obtain a cast product with few cracks, and also Problems of graphite mold which can cast 
even if a mold-release characteristic is good and it does not use a release agent since it is hard to get wet in molten iron 
etc., and arise conventionally in the case of metal mold, such as printing and contamination of a release agent, are lost. 
Moreover, since metal mold sticks to the outside of graphite mold and it is prepared, the welding pressure applied to 
graphite mold at the time of die casting can be backed up, it is stabilized and a cast product with few said cracks can be 
manufactured. 

[0013] in order to acquire the above-mentioned operation effectively -- thickness of graphite mold about 2- 10mm is 
desirable ~ less than 2mm and in being thin, it loses the semantics which the thermal load to metal mold became large, 
and prepared the graphite, and also handling takes cautions that it is easy to damage graphite mold. Moreover, by the 
thickness exceeding 10mm, while the thermal load to metal mold is small, temperature control, such as a molten metal, 
becomes difficult and the productivity of die casting is affected. 

[0014] On the other hand in the metal-mold-casting process by gravity casting Although it is difficult for the contact 
situation between the molten metals and metal mold which were poured in to worsen in connection with solidification 
shrinkage, and for thermal resistance to increase rapidly, and to control this, in this invention according to the high- 
pressure force in the case of die casting, and an operation of graphite mold Such thermal resistance is comparatively 
small and can control the cooling rate of control, i.e., coagulation, and mold goods for a heat flow rate by setting up 
appropriately the quality of the material of the graphite used as mold, and configurations (thickness etc.). Moreover, 
although a heat flow rate changes locally with configurations of mold goods, the thermal load to metal mold can be 
equalized by selecting the quality of the material of a graphite, and a configuration appropriately. 
[0015] Moreover, one of the descriptions of die casting is that shaping of the product which has a thin-walled part is 
attained. However, like especially cast iron, with a ductile small ingredient, the reinforcement of a thin-walled part may 
be low and may produce a crack with thermal stress during cooling. In the boundary section of a thin- walled part and a 
heavy-gage part, it is especially easy to generate big thermal stress by the difference in a cooling rate. In this invention, 
as mentioned above, a heat flow rate can be controlled by designing graphite mold of this part appropriately, and the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/23/2004 



Page 3 of 3 



healthy mold goods which the relaxation of thermal stress of is attained and do not have a crack defect in a thin-walled 

part or the boundary section are obtained. 

[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation concerning this invention is explained with reference 
to a drawing. Drawing 1 is the explanatory view of the mold concerning this invention, and the whole mold perspective 
view which a requires for this invention, and b are the perspective views of the graphite mold concerning this invention. 
[0017] The mold 1 concerning this invention consists of graphite mold 2 and metal mold 3 fundamentally, and a cavity 
4 is fabricated according to the configuration of a cast iron product inside the graphite mold 2, and the runner 6 which is 
open for free passage to a cavity 4 is fabricated by the mating face 5 of the graphite mold 2. Moreover, the appearance 
of the graphite mold 2 is fabricated in general by the rectangular parallelepiped. 

[0018] On the other hand, the hollow 7 for metal mold 3 consisting of metals, such as steel and copper, making the 
graphite mold 2 insert in the interior, and backing up is formed, and the runner 9 which is open for free passage to the 
runner 6 fabricated to the mating face 5 of the graphite mold 2 is established in the mating face 8 of metal mold 3. 
[0019] 
[Example] 

[Example 1] Width of face which the mold 1 shown in the vertical mold die-casting facility shown in drawin g 6 at 
above-mentioned drawing 1 is set (thickness of the graphite mold 2 at this time it could be 5mm), and carries out die 
casting using molten iron (3.09%C-2.01%Si) and which is shown in drawi n g 2 lOOmmx height 150mmx thickness The 
6.3mm tabular product was manufactured. And it sets in this manufacture process and is from the internal surface of 
metal mold 3. The temperature in metal mold under die casting was measured with K thermocouple embedded in the 
location of 0.6mm. Moreover, die casting of the tabular product of this dimension was carried out in this way only with 
metal mold (SKD61) for the comparison. Drawing 3 shows the temperature measurement result of the temperature in 
metal mold of a condition [ having injected to metal mold ]. Moreover, drawing 4 shows the temperature change when 
injecting repeatedly. Moreover, dra wing 5 shows mold goods with the crack acquired by metal mold (example of a 
comparison). 

[0020] Only in the case of metal mold, internal-surface temperature so that more clearly than drawing 3 and drawing 4 
500 degrees C is exceeded, the metal mold quality of the material deteriorates by using it for a long time, and being 
cracked and damaged is expected. Moreover, possibility that a crack will arise as shown in mold goods at dr awin g 5 is 
high. On the other hand, in the case of the mold 1 concerning this invention, it is the internal-surface temperature of 
metal mold 3. It was changing below 300 degrees C, and use of long duration is possible by exchanging the graphite 
mold 2, and the crack was not accepted in mold goods. In addition, it is possible by choosing appropriately the 
dimension of the graphite mold 2, a configuration, and the graphite quality of the material, and cooling metal mold 3 in 
this invention, to lower a die temperature further, without hardly affecting cooling of mold goods. 
[0021] In addition, it is what explained the example by the molten metal method which used molten iron with the 
highest temperature in the above-mentioned example, and the application to die casting by the LEO cast method 
temperature is lower than a molten metal method, or the CHIKUSO cast method is possible enough. 
[0022] 

[Effect of the Invention] As explained above, according to the mold used for die casting of the cast iron concerning this 
invention, the thermal load to metal mold can be mitigated sharply, and, as for molten iron, die casting of the cast iron 
by the LEO cast method or the CHIKUSO cast method becomes possible from origin. Moreover, a graphite is cheap, 
machining is easy, and since a graphite is prepared in the location which the thermal load of metal mold requires and a 
cavity is formed, while the life of expensive metal mold is made for a long time, reduction of metal mold classes can be 
aimed at. Moreover, generation of the cementite organization under die casting can be controlled, and a cast iron 
product with few cracks can be manufactured. 
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